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Abstract: The sustained mushroom yields are conditioned by optimal microclimate factors inside the 
cultivation room and the quality of compost preparation regarding its pasteurisation and conditioning. The 
mycelium incubation in the compost and then its maintenance free of diseases and pests along with the 
cultivation of quantitatively and qualitatively upper strains are the guarantee of a successful mushroom 
production.  In the present paper, we have presented the results concerning the Agaricus bisporus yield under the 
influence of the second and third phases of compost preparation as well as the phyto-sanitary effect of Nemasys 
M on the compost with clear effects on yield level.  
 
INTRODUCTION  
 
For Agaricus bisporus as well as for Pleurotus sp., the culture containers may have 
various forms and are made of different materials, the most frequently used being the 
polyethylene foil. The mostly used containers are cylindrical (bags) and parallelepipedic, the 
nutritive cultivation substrate after incubation being known as briquette. In order to grow 
mushrooms, it is imperiously necessary to use pasteurized or conditioned compost, which 
after introduction into containers, is inseminated with granulated mycelium and subsequent 
„incubation” at  20-24oC (22oC being the optimal temperature). The mycelium spawns the 
nutritive substrate and therefore creates the vegetative mass for the following stages in an 
interval of 18-21 days (Horgoş A., 2002 
The achievement of a consistent mushroom yield depends greatly on mycelium 
spawning in the nutritive substrate, direct proportional correlation between the quality of 
mycelium spawning and quantitative yield level being registered (Manolescu D., Partenie Şt., 
1987).  
The main purpose of our research was to find out the most adequate preparation phase 
(second or third) when the compost is brought and deposited into the growing room (imported 
from the firm specialized on its preparation and incubation).  
The objectives of our research refer to:  
- the follow-up of the attained yields under the influence of the two preparation phases 
and the opportunity of compost import in one of the two incubation phases;  
- the follow-up of the attained yields for the two strains: A-15 and A-x under the 
influence of the two preparation phases of the compost used for cultivation;  
-  influence of Nemasyis M product used to control specific pests that may develop into 
the nutritive culture substrate.  
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MATERIALS AND METHODS  
 
The researches concerning the effect of using compost prepared in the second and third 
phase were performed at S.C. Champignon S.R.L. Arad.  
The mushroom farm was recently set up and complies with all attributes requested for a 
modern farm equipped with heating and cooling systems (for winter and summer) the 
production flow being continuous, with mechanical ventilation and humidity control inside 
growing rooms, all these being computer-controlled in terms of a program adjusted in 
accordance with the cultivation technology. 
In this direction, it was organized an experience of three factor type including the 
following experimental factors:  
Factor A – Compost incubation phase: a1 – second preparation phase (pasteurized and 
conditioned compost, inseminated with mycelium, non-incubated); a2 – (pasteurized and 
conditioned compost, inseminated with mycelium; non-incubated); third preparation phase 
(pasteurized and conditioned compost, inseminated with mycelium; incubated). 
Factor B – Treatment of the cellulose nutritive substrate using Nemasys M product: b1 – 
nutritive culture substrate without applying Nemasys M product; b2 – nutritive culture 
substrate treated with Nemasys M product. 
Factor C – Cultivated mushroom strain: c1 – Strain A-15; c2 –Strain A-x. 
The nutritive culture substrate (compost prepared in the second and third phase) was 
imported from companies profiled on compost preparation from Hungary.  
 
RESULTS AND DISCUSSIONS  
 
In tables 1 and 2, we have presented the research results obtained from our multifactor 
experience, where experimental factors represented the main steps of the cultivation 
technology. It has been observed from the first analysis a clear differentiation between 
attained yields in terms of the two considered strains: A-15 and A-x under the combined 
influence of the other two factors: (incubation phase – Factor A and Nemsys M product – 
factor B). The attained yield considering B factor (b1 and b2) is strongly differentiated under 
the influence of both preparation phases of the compost (a1b1 → 32,25 % and a2b1 → 25,85 % 
or a1b2 → 35,05 % and a2b2 → 29,55 %). Under the influence of A factor, the differentiation 
is clearly outlined, representing 33,65 % for a1 – second phase of compost preparation 
(pasteurized, conditioned and inseminated with granulated mycelium without incubation, 
incubation occurring in the cultivation room) and  27,70 %  for a2 – third preparation phase ( 
pasteurized, conditioned inseminated and incubated by the export company which performed 
compost preparation).  
In table 3, there are presented on the ground of statistical and mathematical calculations 
used for variance analysis, the significance of yield differences attained for the performed 
comparisons as an effect of interrelation between experimental factors.   
Considering the unilateral analysis of the experimental factors from 1 and 3 points, it 
resulted that:  
- under the influence of experimental factor A, the significance of yield differences 
between a2 and a1 (second and third compost preparation phase) is characterized as being 
negatively very significant and thus demonstrates the superiority of the registered yield under 
the influence of  a1 factor ( second preparation phase, non-incubated), this being statistically 
covered.; 
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Table 1 
 
Experimental results regarding the mushroom yield of Agaricus bisporus A-15 and A-x strains  
cultivated on compost prepared in the II and III phase and using parallelepipedic PE foil containers  
Mushroom yield attained for factor C Yield attained for factor B 
Factor A  
(compost 
preparatio
n phase) 
Factor B 
(Nemasys 
M product) 
Factor C 
(cultivate
d strain) 
No. of 
mushrooms/ 
container 
(piece) 
Mean 
weight of a 
mushroom 
(g/piece) 
kg/ 
container 
kg/100 kg 
s.n.c. or  % 
kg/growing 
room  (240 
m2) 
kg/m2 
surface of 
growing 
space 
No. of 
mushroo
ms/ 
container 
(piece) 
kg/ 
container 
kg/100 kg 
s.n.c. or 
% 
kg/ 
Growing 
room (240 
m2) 
kg/m2 
surface 
of 
growing 
space 
c1 – A-15 324,4 20,9 6,780 30,8 6830,2 28,46 b1 – s.n.c. 
without 
using 
Nemasys M c2 – A-x 295,7 25,1 7,422 33,7 7473,3 31,14 
310,1 7,101 32,25 7151,8 29,80 
c1 – A-15 315,2 23,8 7,502 34,1 7562,0 31,50 
 
a1 – 
second 
phase  * 
 
b2 – s.n.c. 
treated with 
Nemasys M c2 – A-x 283,9 27,9 7,920 36,0 7983,4 33,26 
299,6 7,711 35,05 7772,7 32,38 
c1 – A-15 281,0 19,7 5,536 25,2 5588,4 23,29 b1 – s.n.c 
without 
using 
Nemasys M c2 – A-x 240,3 24,3 5,840 26,5 5876,6 24,49 
260,7 5,688 25,85 5732,5 23,89 
c1 – A-15 278,9 22,8 6,358 28,9 6408,9 26,70 
 
a2 – third 
phase ** 
 
b2 – s.n.c. 
treated with 
Nemasys M c2 – A-x 247,9 26,8 6,644 30,2 6697,2 27,90 
263,4 6,501 29,55 6553,1 27,30 
 *) a1 – second phase = pasteurized and conditioned compost inseminated with granulated mycelium (non-incubated)  
**) a2 – third phase = pasteurized, conditioned and inseminated compost t incubated for 18-21 days   
 
 
 
 
 
 169 
Table 2 
Synthesis of experimental results regarding the mushroom yield of  Agaricus bisporus ( A-15 and A-x strains) using compost prepared in II and III phases and 
parallelepipedic  PE foil containers  
Mushroom yield attained 
/cycle for factor C Mean yield attained for Factor B Mean yield attained for Factor A 
per cycle per year per cycle per year Factor A 
(compost 
preparation 
phase) 
Factor B 
(Nemasys 
M 
product) 
Factor C 
(cultivated 
strain) 
kg/100 
kg 
s.n.c. 
or % 
kg/ 
growing 
room 
 (240 
m2) 
kg/m2 
surface 
of 
growing 
space  
No. of 
yield 
cycles. 
/year 
kg/100 
kg 
s.n.c. 
or % 
kg/ 
growing 
room 
(240 m2) 
kg/m2 
surface 
of 
growing 
space 
kg/ 
growing 
room  
(240 m2) 
kg/m2 
surface 
of 
growing 
space  
kg/100 
kg 
s.n.c. 
or % 
kg/ 
growing 
room  
(240 m2) 
kg/m2 
surface 
of 
growing 
space  
kg/ 
growing 
space  
(240 m2) 
kg/m2 
surface 
of 
growing 
space  
c1 – A-15 30,8 6830,2 28,46 6* 
b1 – s.n.c. 
without 
applying 
Nemasys 
M 
c2 – A-x 33,7 7473,3 31,14 6 
32,25 7151,8 29,80 42910,8 178,8 
c1 – A-15 34,1 7562,0 31,50 6 
 
a1 – second 
phase (6 
cycles/year) 
 
b2 – s.n.c. 
treated 
with 
Nemasys 
M 
c2 – A-x 36,0 7983,1 33,26 6 
35,05 7772,7 32,38 46636,2 194,3 
33,65 7462,3 (100,0 %) 31,1 
44773,8 
(100,0 %) 186,6 
c1 – A-15 25,2 5588,4 23,29 8* 
b1 – s.n.c. 
without 
applying 
Nemasys 
M 
c2 – A-x 26,5 5876,6 24,49 8 
25,85 5732,5 23,89 45860,0 191,1 
c1 – A-15 28,9 6408,9 26,70 8 
 
a2 – third 
phase (8 
cycles/year) 
 
b2 – s.n.c. 
treated 
with 
Nemasys 
M 
c2 – A-x 30,2 6697,2 27,90 8 
29,55 6553,1 27,30 52424,8 218,4 
27,70 6142,8 (82,3 %) 25,6 
49142,4 
(109,8 %) 204,8 
*) Duration of production cycle using:  
- compost prepared in the second phase 60days: 54 days of incubation (third phase ) and harvest 6 days nutritive substrate removal and preparation of a  new 
production  cycle; 365 days/ year  : 60 days/ cycle = 6 production cycles/year; 
- compost prepared in the third phase (incubated) 46 days:  40 days for harvest and 6 days of preparation for a new production cycle: 365 days/ year: 46 days/ 
cycle= 7,9 ≈ 8  production cycles/ year.  
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Table 3  
Single and interaction influences between the experimental factors on mushroom yields of Agaricus bisporus 
using cultivation compost prepared in the second and third phase  
 
Variant Mean yield  (kg/ha) 
Relative yield 
(%) 
Difference 
(± t/ha) 
Significance of 
difference 
1. Single influence of incubation phases on mushroom yield  
a2-a1 27,70 33,65 82,32 -5,95 000 
DL 5%= 0,80               DL 1%= 1,21       DL 0,1% = 1,94 
2. Single influence of Nemasys M product on mushroom yield 
b2-b1 32,30 29,05 111,19 3,25 *** 
DL 5%= 0,75               DL 1%= 1,03      DL 0,1% = 1,42 
3. Single influence of cultivated strains on mushroom yield  
c2-c1 31,60 29,75 106,22 1,85 - 
DL 5% = 3,54      DL 1% =  4,79       DL 0,1% = 6,41 
4. Influence of interaction between different phases of compost preparation and same treatment with 
Nemasys M product 
a2b1-a1b1 25,85 32,25 80,16 -6,40 000 
a2b2-a1b2 29,55 35,05 84,31 -5,50 000  
a2b2-a1b1 29,55 32,25 91,63 -2,70 000 
DL 5% = 1,09            DL 1% =  1,58        DL 0,1% = 2,36 
5. Influence of  interactions between the same phase of compost preparation and different treatment 
with  Nemasys M product  
a1b2- a1b1 35,05 32,25 108,68 2,80 *** 
a2b2- a2b1 29,55 25,85 114,31 3,70 *** 
DL 5% = 1,06            DL 1% =  1,46        DL 0,1% = 2,01 
6. Influence of interactions between various treatments with Nemasys M product and the same strain 
or different strains of mushrooms  
b2c1- b1c1 31,50 28,00 112,50 3,50 - 
b2c2- b1c2 33,10 30,10 109,97 3,00 - 
b2c2- b1c1 33,10 28,00 118,21 5,10 ** 
DL 5% = 3,62         DL 1% =  4,90         DL 0,1% = 6,56 
7. Influence of interactions between different preparation phases of the compost and the same or 
different mushroom strains   
a2c1- a1c1 27,05 32,45 83,36 -5,40 00 
a2c2- a1c2 28,35 34,85 81,35 -6,50 00 
a2c2- a1c1 28,35 32,45 87,37 -4,10 0 
DL 5% = 3,63         DL 1% =  4,94         DL 0,1% = 6,66 
8. Influence of interactions between different treatments with Nemasys M product and same phases 
and mushroom strains  
a1b2c1- a1b1c1 34,10 30,80 110,71 3,30 - 
a2b2c2- a2b1c2 30,20 26,50 113,96 3,70 - 
DL 5% = 5,12         DL 1% =  6,94         DL 0,1% = 9,28 
9. Influence of interactions between different preparation phases of the compost and the same 
treatment with Nemasys M product and mushroom strains   
a2b1c1- a1b1c1 25,20 30,80 81,82 -5,60 0 
a2b1c2- a1b1c2 26,50 33,70 78,64 -7,20 00 
a2b2c1- a1b2c1 28,90 34,10 84,75 -5,20 0 
a2b2c2- a1b2c2 30,20 36,00 83,89 -5,80 0 
DL 5% = 5,12              DL 1% = 6,96        DL 0,1% = 9,35 
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- under the influence of experimental factor B, the significance of yield differences 
between b1 and b2 (Nemasys M product applied and non-applied in the nutritive culture) is 
positively very significant, which emphasizes the positive phyto-sanitary effect of this product 
on nutritive culture substrate and implicitly on mushroom yield;  
 - the yield difference attained  under the influence of c2 and c1 (A-x and A-15 strains) 
is non-significant, the obtained yields being statistically uncovered;  
 As a first conclusion rising from unilateral analysis of the two experimental factors 
refers to obtained yield (rated capacity – expressed in %) using compost in the second 
incubation phase comparing with compost found in the third incubation phase.  The 
explaining may consist in its acclimatization in the cultivation room by extending the duration 
of production cycle and continuing incubation to the third phase.  
 From the complex analysis performed under the influence of experimental factors from 
points 4-9, it resulted that the significances of difference regarding obtained yields were 
negatively or positively significant to distinct or very significant and also non-significant.   
 
CONCLUSIONS AND RECOMMENDATIONS 
 
1. The use for cultivation of nutritive substrate (compost) found in the second 
preparation phase induced the obtaining of higher yields (32,25 and 35,05 %, respectively) 
comparing with compost use in the third preparing phase (  25,85 % and 29,55 %, 
respectively) under the influence of Nemasys M product.  
2. The mean of attained yields under the influence of factor A is of 33,65 % in a1 – 
second phase and 27,70 % in a2 – third preparing phase of the compost.  
3. Although the brief analysis of compost use in the second preparation phase proved its 
effectiveness with yield rates of  higher than 33,65 % comparing with 27,70 %, when third 
phase compost was used, the situation is reversed due to the performing of a larger number of 
attainable production cycles in a calendar year (8 cycles in a2 and 6 in a1).   
4. The total mushroom production that can be attainable in a cultivation room in a 
calendar year when third phase compost is used is with 9.8% higher than in case of using 
second phase cultivation compost.  
5. The organizing of mushroom production into the cultivation room in order to obtain 
useful production surfaces without disturbing the production technological flow is essential 
for making profitable the mushroom production activity.  
6. It is recommended to continue the researches and calculation of economical 
efficiency in order to clearly outline the drawn conclusions.   
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